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Background: The shape of both the right ventricle (RV) and the left ventricle (LV) in the fetus are different enough that LV volume and LV 
mechanics can best be evaluated by 3D Methods. 
Methods: We obtained EKG gated fetal LV 4D images using an x7-2 probe on a Philips iE33 ultrasound system at 20-25 frames per beat in 4 pairs 
of instrumented twin fetal lambs. EKG, aortic pressure and dP/dt were recorded. Isovolumic bleeding and saline replacement was done in 1 of each 
pair daily for 8 days to a hematocrit of 13% compared to 34% in the control twin. 4D dense speckle tracking, a method developed at OHSU, was 
applied to the polar coordinate DICOM data to delineate LV myocardial targets in 3D space and define regional circumferential, longitudinal and 
rotational deformation for the cardiac cycle.
Results: Anemic twins showed 8-10% decreases in circumferential and longitudinal strains compared to control twins, especially over the lateral LV 
wall, but there was a preservation of counterclockwise apical rotation, which, in the fetuses, was 6 to 8 degrees less than LV rotation post-natally.
Conclusions: This new method, based on high resolution gain in 4D ultrasound images, is capable of delineating altered intrauterine ventricular 
mechanics in fetal anemia.
